Introduction {#S0001}
============

Sleep is a condition in which the body temporarily and partially loses its connection with the environment.[@CIT0001] Sleep has been assessed using either subjective or objective tools. Overnight Polysomnography (PSG) is the only objective measure of sleep parameters. Questionnaires are one of the widely used subjective tools utilized to assess sleep quality by measuring different sleep indicators such as prolonged sleep latency, sleep duration, sleep efficacy, and sleep disturbance. Adolescents' and young adults' sleep patterns and sleep quality can be affected by several biological, psychosocial, and environmental factors.[@CIT0002] Today, poor sleep quality (PSQ) is a very common problem among young adults. A study of 11,557 high school students in Brazil showed that the prevalence of PSQ increased from 31% to 46% between 2001 and 2011.[@CIT0003] Similarly, two studies conducted in Turkey and Sudan revealed that 79.62% and 61.4% of medical students experienced PSQ, respectively.[@CIT0001],[@CIT0004] In 2019, a study on medical students from two colleges in the western region of Saudi Arabia revealed that 67.1% of the participants experienced PSQ.[@CIT0005] PSQ and insufficient hours of sleep are associated with a wide range of poor health outcomes, including obesity,[@CIT0006] diabetes mellitus,[@CIT0001] high blood pressure,[@CIT0001] cardiovascular disorders,[@CIT0007] anxiety,[@CIT0008] depression, and poor mental health.[@CIT0009],[@CIT0010] Additionally, disturbed sleep is linked to substance abuse,[@CIT0011] poor judgment,[@CIT0012] and an increase in low academic performance among adolescents.[@CIT0013],[@CIT0014] Recently, poor sleep has been linked with excessive usage of SM,[@CIT0015] which is defined as "the wide range of Internet-based and mobile services that allow users to participate in online exchanges, contribute user-created content, or join online communities.[@CIT0016]"

The social media usage rate has increased dramatically over the last few years.[@CIT0002] However, as reported by two recent studies conducted in Canada and the United Kingdom, the longer the period of SM usage, the shorter is the sleep duration and the worse is the sleep quality.[@CIT0015],[@CIT0017] Although sleep research has increased recently, only a few studies conducted in the Middle East have specifically examined the effects of SM usage on young adults, who exhibit a high rate of SM use and insufficient sleep.

Aim {#S0002}
===

This study aimed to investigate the rate of PSQ among freshman college students and to identify the determinants of PSQ, including their sociodemographic features, lifestyle characteristics, and health-risk factors. Additionally, it aimed to describe the pattern of SM usage among this sample and to explain its relationship with poor quality of sleep. Thus, it was hypothesized that different patterns of social media usage affect the sleep quality of freshman college students.

Materials and Methods {#S0003}
=====================

This cross-sectional study was conducted in the academic year of 2018--2019 at College of Medicine, Imam Abdulrahman bin Faisal University (IAU), Dammam, Eastern Province of Saudi Arabia. Before the commencement of the study, ethical approval was obtained from the Institutional Review Board of IAU. Using a self-administered questionnaire, this study targeted freshman students who were in their first academic year (this year is considered as a foundation year for health and medical studies). Participants provided written informed consent after we explained that they have the right to refuse to participate or withdraw from the study at any point; that their information will be kept confidential and will only be used for research purposes; and that their participation/refusal would not affect their academic evaluation. The participants included all male and female students who consented to participate. The questionnaire sought data about participants' sociodemographic features, lifestyle risk factors, and health status ([Tables 1](#T0001){ref-type="table"} and [2](#T0002){ref-type="table"}). Patterns of SM usage were assessed using five questions that evaluated the following aspects: types of SM platforms used, purpose of SM usage, types of devices used for SM activity, length of SM usage during bedtime and daytime, and frequency of SM usage per day and per week (for further information please refer to the supplemental material [[Table S1](https://www.dovepress.com/get_supplementary_file.php?f=243411.docx)]{.ul}). The validated Arabic version of the Pittsburgh Sleep Quality Index (PSQI) was used.[@CIT0018] The PSQI comprises 19 items across seven sleep components that subjectively quantify respondents' sleep quality over the past month. The sum of scores on items provides the global PSQI score, which ranges from 0 to 21, with a score equal to or more than 5 indicating PSQ. Depression and anxiety were measured using global scores on two validated screening tools; the two-item Patient Health Questionnaire (PHQ-2)[@CIT0019] was used to assess the frequency of depression experienced and the two-item Generalized Anxiety Disorder (GAD-2)[@CIT0020] was used to screen for the presence of anxiety disorder (for further information please refer to the supplemental material [[Table S2](https://www.dovepress.com/get_supplementary_file.php?f=243411.docx)]{.ul}). SPSS (version 21) was used for the data analysis. In addition to bar graphs, a cross-tabulation of counts and percentages was used to describe the distribution of the categorical variables, while the mean, standard deviation, and range were used to describe the distribution of the continuous variables. A chi-square test was used to examine the differences in the proportions of sociodemographic features, lifestyle characteristics, and health-risk factors between participants with poor and good sleep quality. Unadjusted and adjusted regression logistic models were used to examine the risk of PSQ in relation to patterns of SM usage. In the regression models, adjustment variables were chosen after investigating the literature and drawing a hypothetical-directed acyclic graph,[@CIT0021] which is a visual representation of the relationship between study variables. Each variable is represented with a node, while the directions of the relationships between the included variables are represented by unidirectional arrows. The direction of the arrows and location of variables within the graph indicate the role of the variables within the study (ie, mediator, exposure, or confounder). The choice of the arrow direction and included variables is based on previous literature. For all analyses, the statistical significance level was set at p \< 0.05.Table 1The Distribution of Sociodemographic Features and Their Differences Among Participants with Poor and Good Sleep Quality, as Measured by PSQI ScoreSleep QualityChi-SquareDFp-valueGood n = 207 (24.6%)Poor n = 635 (75.4%)Total n = 842GenderMale85 (33.70)167(66.30)25215.6351\<0.001Female122 (20.70)468 (79.30)590Social statusMarried10 (24.40)31 (75.60)411.69820.428Unmarried179 (24.60)604 (75.40)801Economic statusHigher social class164 (25.50)478 (74.80)6421.37410.143Lower social class43 (21.50)157 (78.50)200EmploymentYes10 (41.70)14 (58.30)243.74210.047No197 (24.10)621 (75.90)818Living statusAlone155 (23.60)503 (76.40)6581.67910.113With roommate(s)52 (28.30)132 (71.70)184Room environmentComfortable185 (2.10)497 (72.90)68213.8061\<0.001Uncomfortable22 (13.80)138 (86.20)160 Table 2Differences Between Health and Behavior Indicators Among Participants with Good and Poor Sleep Quality, as Measured by PSQI ScoreSleep QualityChi-SquareDFP-valueGood n = 207 (24.6%)Poor n = 635 (75.4%)Total n = 842SmokingYes15 (24.20)47 (75.80)620.00610.540No192 (24.60)588 (75.40)780AlcoholYes4 (36.40)7 (63.60)110.76510.274No203 (24.40)628 (75.60)831Illegal substancesYes2 (40.00)3 (60.00)50.57910.358No205 (24.50)632 (75.50)837Physical activityYes127 (32.80)260 (67.20)38726.2101\< 0.001No80 (17.60)375 (82.40)455Caffeinated drinksYes158 (23.10)526 (76.90)6844.16710.025No49 (31.00)109 (69.00)158DepressionScore ≥ 363 (13.50)405 (86.50)46870.9011\< 0.001Score \< 3144 (38.50)230 (61.50)374AnxietyScore ≥ 349 (12.20)351 (87.80)40065.3821\< 0.001Score \< 3158 (35.70)284 (64.30)442Chronic diseaseYes50 (17.60)234 (82.40)28411.71310.001No157 (28.10)401 (71.90)558BMIUnderweight31 (23.80)99 (76.20)1308.73420.040Normal weight140 (27.70)366 (72.30)506Overweight22 (16.80)109 (83.20)131Obese14 (18.70)61 (81.30)75

Results {#S0004}
=======

In total, 1016 potential participants were approached. However, only 842 (82.87%) had complete data; all participants with missing data were excluded by using listwise deletion. The distribution of the sociodemographic features has been summarized in [Table 1](#T0001){ref-type="table"}. The mean age of the participants was 18.42 years (SD = 0.68 years, max = 24 years, min = 17 years). Out of the 842 participants, 75.4% (n = 635) had PSQ. The mean total sleep hours per day were 6.61 (SD = 1.853) hours. Regarding prolonged sleep latency, 68.1% of the participants (n = 573) reported that they could not fall asleep within 30 mins. Concerning sleep disturbance, 57.6% (n = 485) of the participants reported that they woke up in the middle of the night or early morning, 46.3% (n = 390) got out of bed to use the bathroom, 38.4% (n = 323) could not breathe comfortably while sleeping, 19.7% (n = 166) coughed or snored loudly, 57.2% (n = 482) felt too cold, 56.5% (n = 476) felt too hot, 58.2% (n = 490) experienced bad dreams, and 47.6% (n = 401) experienced pain. The distribution of scores on sleep quality components has been presented in [Figure 1](#F0001){ref-type="fig"}. [Table 2](#T0002){ref-type="table"} presents the distribution of health indicators and behaviors that are considered to be risk factors for poor health in relation to sleep quality, as identified using the global score on the PSQI. In regard to chronic diseases, 33.7% (n = 284) of the participants were known to have a chronic disease that might contribute to PSQ, 82.4% (n = 234) of them considered to have PSQ according to their PSQI global score. Among 284 students who had a chronic disease, 68 (23.9%) were diagnosed with bronchial asthma, and 86.8% (n = 59) of them experienced poor quality of sleep as compared to 74.4% (n = 576) non-asthmatic students. Additionally, 84 (29.6%) out of 284 students were known to have major depression disorder and 198 (69.7%) were known to have generalized anxiety disorder, which was diagnosed in the hospital. Further, 91.7% (n = 77) and 84.8% (n = 168) of them reported poor quality of sleep, respectively. Among those who had a chronic disease (n = 284), 38.0% (n = 108) had more than one disease, or they had other co-morbidities like sleep apnea (n = 35, 12.3%), diabetes mellitus (n = 13, 4.6%), gastroesophageal reflux disease (n = 14, 4.9%), and heart disease (n = 9, 3.2%). The screening tools utilized in the present study revealed that more than half of the participants may have had depression (n = 468, 55.6%) and 47.5% (n = 400) of them may have had anxiety. As shown in [Table 3](#T0003){ref-type="table"}, majority of the participants used the WhatsApp platform (n = 813, 96.6%). The most and least common purpose of SM use was entertainment (n = 779, 92.5%) and commercial purposes (n = 101, 12.0%), respectively. On the other hand, 81.1% (n = 683) of the participants used SM for education and 57.4% (n = 392, p \< 0.001) of them browsed SM through their laptops during educational use. Around 90.4% (n = 761) used SM at bedtime. However, only 13.7% (n = 104, p \< 0.001) of them used SM for longer than 2 hrs before bedtime. On the other hand, majority (69.5%) of the participants used SM for longer than 2 hrs per day (n = 585) but only 16.10% of them (n = 94, p \< 0.001) used SM for longer than 2 hrs at bedtime. Additionally, 89.9% (n = 757) of the participants reported daily usage of SM and 67.9% (n = 514, p \< 0.001) of them used SM more than four times each day. Regarding the relationship between SM and PSQ, the risk of PSQ among SM users was significantly lower among laptop users (unadjusted OR = 0.699, CI = 0.445 to 0.951, p = 0.026) as well as among those students who used SM before bedtime (unadjusted OR = 0.457, CI = 0.284 to 0.736, p = 0.001). This relationship was significant even after the adjustment. However, the risk of having PSQ was higher when the duration of SM usage during bedtime was longer (unadjusted OR = 1.685, CI = 1.010 to 2.813, p = 0.046). On the other hand, the longer the usage of SM during the day, the lower was the risk of PSQ (unadjusted OR = 0.464, CI = 0.335 to 0.643, p \< 0.001, adjusted OR = 0.461, CI = 0.318 to 0.667, p \< 0.001). Additionally, the risk of PSQ was significantly lower among participants who used SM for educational purposes as compared to those who used SM for other purposes (unadjusted OR = 0.651, CI = 0.445 to 0.951, p = 0.026; adjusted OR = 0.646, CI = 0.419 to 0.997, p = 0.048).Table 3Summary of the Logistic Regression Results Estimating the Risk of Developing Poor Sleep Quality in Relation to SM Usage Indicatorsn = 842%Unadjusted ORUpper CILower CIP-valueAdjusted OR^a^Upper CILower CIP-valuePlatformTwitterNo21525.53Yes62774.470.6350.8960.450**0.010**0.7711.1340.5240.186SnapchatNo13816.39Yes70483.610.7301.0940.4870.1270.8111.2880.5110.375YouTubeNo75289.31Yes9010.690.7801.2680.4800.3170.8181.4220.4710.477WhatsAppNo293.44Yes81396.560.4470.9520.210**0.037**0.4931.2230.1990.127InstagramNo14216.87Yes70083.130.6490.9630.437**0.032**0.6491.0150.4150.058PurposesSocialNo829.73Yes76090.270.8771.4700.5240.6190.8141.4720.4500.497EntertainmentNo637.48Yes77992.520.5801.0000.3370.0500.6941.3040.3700.257EducationNo15918.89Yes68381.110.6510.9510.445**0.026**0.6460.9970.419**0.048**CommercialNo74188.00Yes10112.000.7311.2260.4360.2360.6331.1270.3560.120DevicesSmartphoneNo80.95Yes83499.050.9784.8820.1960.9781.45210.870.1940.716TabletNo64676.72Yes19623.280.7071.0460.4770.0830.7661.1780.4970.225LaptopNo40347.87Yes43952.130.6990.9580.510**0.026**0.6740.9630.472**0.030**P.C.No79093.82Yes526.181.5342.8000.8400.1641.5423.0180.7870.207BedtimeUsage at bedtimeNo819.61Yes76190.390.4570.7360.284**0.001**0.5090.8660.300**0.013**DurationDuration at bedtime\<1 hr41148.811--2 hr32238.240.8691.3970.5400.5621.0311.7500.6080.909\>2 hr10912.951.6852.8131.010**0.046**1.6882.9750.9570.070Duration per day≤2 hr25730.52\>2 hr58569.480.4640.6430.335**\<0.001**0.4610.6670.318**\<0.001**FrequencyFrequency per weekNot every day8510.10Every day75789.900.7131.1650.4370.1770.7451.3200.4200.313Frequency per day≤4 times31937.89\>4 times52362.110.7531.0360.5470.0810.9151.3120.6380.630[^1] Figure 1Bar graphs that show the distribution of the following (**A**) scoring of subjective sleep quality component, (**B**) scoring of sleep latency component, (**C**) scoring of sleep duration component, (**D**) scoring of sleep efficiency component, (**E**) scoring of sleep disturbance component, (**F**) scoring of medication usage component, (**G**) scoring of daytime dysfunction component.

Discussion {#S0005}
==========

The main aim of this study was to examine sleep patterns among freshman college students, explore the determinants of PSQ among SM users, describe the pattern of SM usage among students, and investigate the association between PSQ and various aspects of SM usage. This was important because poor sleep patterns are linked to poor physical and mental health,[@CIT0001],[@CIT0022] and poor academic performance.[@CIT0013] Our study found that over two-thirds of freshman college students experienced PSQ. Although this rate was high, it was similar to that of Portuguese nursing students---reported by Silva et al,[@CIT0023] Turkish medical students,[@CIT0001] and Saudi medical and dental students.[@CIT0005],[@CIT0013] In these previous studies, PSQ among college students was linked to stress resulting from academic life.[@CIT0013],[@CIT0024] However, PSQ was, consequently, linked to low GPA achievement and poor academic performance among medical students.[@CIT0013],[@CIT0025] PSQ was also reported among Saudi students who were not pursuing medical education.[@CIT0026] In the present study, PSQ was mainly related to prolonged sleep latency and disturbance, which might lead to some degree of daytime dysfunction. These, in turn, may be one of the reasons for the effect of PSQ on students' academic performance. Interestingly, in our study, over half of the poor sleepers (as measured by the total PSQI score) subjectively described their sleep quality as good to fairly good, and they reported that they slept for more than 6 hrs at night. This finding indicates the complex nature of sleep and the need for measuring sleep using multiple characteristics rather than focusing on sleep duration alone.

The second aim of our study was to explore the determinants of PSQ among SM users. In our study, females had a higher rate of PSQ as compared to males. This finding was consistent with those reported by prior studies,[@CIT0002],[@CIT0005],[@CIT0017],[@CIT0026],[@CIT0027] and it was linked by some authors to fluctuating female hormonal levels that might influence PSQ, especially during menses.[@CIT0028] Although our sample did not include many part-time-employed students, findings revealed that those who were employed had poorer sleep quality. The relationship between part-time employment and PSQ might be explained by the stress resulting from balancing academic life and employment duties, or due to the lack of sufficient sleep due to shift times or extended work hours.[@CIT0029] Regarding sleep quality and health-risk factors, the present study found that PSQ was common among participants who had a higher BMI, who were inactive, and who had chronic diseases. Furthermore, PSQ was more common among participants with mental health issues (ie, depression and anxiety), as screened using the PHQ-2[@CIT0019] and GAD-2.[@CIT0020] However, further clinical diagnosis would be necessary to confirm the presence of these mental disorders amongst our participants. In fact, sleep disturbance and abnormal sleep duration are considered as characteristics of depression.[@CIT0030] Additionally, anxiety is characterized by short sleep duration, sleep fragmentation, and prolonged sleep latency.[@CIT0031] Additionally, those who consumed caffeine had a higher rate of PSQ. This could be explained by the brain-stimulating nature of caffeine.[@CIT0032] Although many students may use caffeine to overcome the physical and cognitive effects of sleep deprivation or to improve concentration in their academic pursuits,[@CIT0033] caffeine could have side effects that mask anxiety symptoms and cause low GPA achievement.[@CIT0013],[@CIT0034] Additionally, the present study found that caffeine usage (\> two cups) might increase prolonged sleep latency, thus leading to PSQ.

The third aim of this study was to understand the patterns of SM usage among freshman college students. SM use is a broad and complex concept that is challenging to measure (especially in the absence of a measuring tool to classify its users). Additionally, the absence of a cutoff point that differentiates between normal and abnormal levels of SM usage might create a measurement error that might bias the relationship between sleep quality and SM. Unfortunately, researchers have found that students are more prone to SM addiction.[@CIT0035] In our study, most of the students reported using SM for more than 2 hrs daily, and they exhibited high scores on the depression and anxiety screening tools. Together, these findings suggest that SM addiction may affect one's self-esteem and life satisfaction.[@CIT0036] These factors indicate the need for further SM research to define the parameters delineating normal from abnormal usage (or addiction), and to define the appropriate time for providing interventions for students. In our study, majority of the students browsed SM platforms on their smartphones rather than on other devices. However, excessive smartphone use was linked to eye discomfort, daytime fatigue, and body dysfunction.[@CIT0037] Furthermore, smartphone addiction was linked to mental health complications such as depression and anxiety,[@CIT0038] which were common among our participants (as assessed using the PHQ-2[@CIT0019] and GAD-2[@CIT0020]). The majority of our participants used SM for non-commercial, social, or entertainment purposes. Nonetheless, those who used SM for educational purpose were at a lower risk of developing PSQ. This finding suggests that the purpose of SM usage could play a role in the development of PSQ. However, it is unclear if this relationship existed because of the stress from exposure to SM content or due to the prolonged time spent in exploring its contents.

With regard to SM usage indicators as determinants of PSQ, the present findings revealed that the risk of PSQ was low among students who browsed SM using their laptops. Perhaps this finding was correlated with the fact that majority of the participants who used their laptops for browsing SM used them for educational purposes. Additionally, the mobility and small size of smartphones and tablets (as compared to laptops) might tempt their users to carry them to bed and use them for longer durations during bedtime. We found that longer duration of SM usage during the night increased the risk of PSQ, in contrast to longer SM usage during the day. The differences in the risk of PSQ based on length of SM usage during the day and night may be linked with the level of fatigue caused by SM use during the night, as well as the fact that participants who browsed SM for longer durations during the day consequently used it less during the night.

Strengths and Limitations {#S0006}
=========================

Social media and its effect on human well-being are still understudied and not well understood. We studied social media usage comprehensively (by examining the SM platform used, purpose of use, devices used, duration and frequency of SM use, and usage at bedtime) rather than focusing on one area (like Facebook dependency). Our findings might improve the understanding of SM and its impact on sleep and individuals' well-being. We also studied the effects of social-demographic factors that affect sleep quality (gender, economic status, employment, living status, and room environment). Additionally, we studied the relationship of PSQ with lifestyle risk factors and health statuses like chronic disease, body weight, and physical activity. Unfortunately, although our study comprehensively covered many aspects of sleep and complex SM concepts, it was not without limitations. The use of an observational cross-sectional design led to a loss of the temporal sequence of events, which increased the risk of confounding and mediating biases, particularly in the case of the bidirectional relationship between the study variables (such as sleep, depression, SM, and physical activity). Therefore, future studies would benefit from using prospective designs to explore the nature of this bidirectional relationship between variables. Additionally, the observational study design may have increased the risk of unadjusted confounders that we failed to measure. Some of these variables included addiction to smartphones and SM, as we found a high prevalence of anxiety and depression among users, which could be explained by addiction. One of the major limitations of our study was the lack of an accurate objective measurement of sleep using overnight PSG. Unfortunately, this may have caused a measurement error in the assessment of sleep indicators and possible biases in estimated risks. However, the PSQI is an accepted and validated questionnaire, which allowed us to collect sleep data from a large sample as well as to understand the subjective aspects of sleep quality. Unfortunately, the irregularities of menstrual cycles and symptoms of hormonal disturbances amongst female participants were not investigated in our study. Fluctuation in the female sex hormones as well as hormonal changes (especially during menses) might affect sleep quality and duration.[@CIT0028] We recommend that future studies consider hormonal factors when examining sleep quality. Additionally, the absence of an SM usage pattern measurement scale, a cutoff point for determining normal and abnormal SM usage, and a guideline to define unhealthy SM usage made it difficult to measure SM accurately. Therefore, SM research might benefit from filling these gaps. Finally, limiting the study sample to one center may affect the generalizability of the present results to other age groups, other university students, or students studying in other academic fields. This may be crucial considering the presence of important confounders that were adjusted for through stratification (such as age, academic specialty, and academic atmosphere). Therefore, further research is required to understand the impact of such confounders on the relationship between sleep and SM.

Conclusion {#S0007}
==========

The mere usage of SM does not affect sleep quality. Instead, sleep quality is affected by the duration of SM usage during the day and/or night, as well as the mode and purpose of SM use. Additionally, sleep quality may be affected by complications associated with excessive SM usage, such as mental health issues and lack of physical activity.
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[^1]: **Notes:** ^a^Adjustments were made for gender, economic status, employment, living status, room environment, number of roommates, smoking, social status, alcohol use, illegal drug use, practicing physical exercise, caffeine consumption, depression, anxiety, chronic disease, BMI category, and having a nap. Items in bold indicate a p-value \< 0.05.
